This study applied an extended theory of planned be havior to test whether psychological variables mediate sex differences in alcohol consumption in social con texts. Questionnaires of 300 young adults (urban, mean age 25 years, 49% female) were collected in 2007 prior to a sociable drinking occasion; consumption data were obtained through telephone interviews thereafter. The multiplepath mediation model was analyzed using structural equation modeling. Sex differences in alco hol consumption, which were considerable, were partly mediated by the significant specific indirect effects of subjective norms through intention and of selfefficacy through both intention and willingness. Body weight was not a significant mediator. Limitations are noted and implications for future research are discussed.
INTRODUCTION
Men consume larger amounts of alcohol and drink more frequently and more often heavily than women on average. Such sex differences in drinking behavior have been consistently found throughout countries all over the world, although varying in size across countries (Makela et al., 2006; Wilsnack, Vogeltanz, Wilsnack, & Harris, 2000; Wilsnack, Wilsnack, Kristjanson, VogeltanzHolm, & Gmel, 2009 ). Sex differences in biological factors (e.g., body weight, proportion of body water, and ethanol metabolism) contribute to women's higher blood alcohol levels at equivalent doses compared with men (e.g., Holmila & Raitasalo, 2005) . Thus, women may abstain from "heavier" alcohol intake because they feel intoxi cated at lower levels of alcohol exposure. Sex differences in drinking behavior may also result from psychological variables 1 such as perceived social pressure to drink or perceived sanctions for drinking excessively, which are different for men and women (Suls & Green, 2003) . These differences may stem from sexspecific traditions in alcohol use corresponding to traditional gender roles. Women's primary responsibilities for child care, for example, may have contributed to social disapproval of "heavy drinking" among females (NolenHoeksema & Hilt, 2006; Waldron, 1988) . In contrast, alcohol use is encouraged for men as it is linked with attributes of masculinity such as toughness and willingness to take risks (Lemle & Mishkind, 1989; Peralta, 2007) and may be used as means of affirming one's masculinity (Courtenay, 2000) .
The aim of the present study was to identify psycho logical mediators 2 of sex differences in young adults' al cohol consumption. Previous studies that addressed this research question yielded little evidence for mediation of sex differences with regard to alcohol use (e.g., Huselid & Cooper, 1992; Neve, Lemmens, & Drop, 1997) and were not without their limitations: Crosssectional designs were applied and behavior was assessed retrospectively (Huselid & Cooper, 1992; Kahler, Read, Wood, & Palfai, 2003; Keefe & Newcomb, 1996; Neve et al., 1997) or only intention was used as the dependent variable (Armitage, Norman, & Conner, 2002) . We utilized a longitudinal de sign and measured the potential mediators of sex before we assessed the behavioral outcome.
For the theoretical foundation an extended version of the Theory of Planned Behavior (TPB, Ajzen, 1991) supposed to have an indirect effect on behavior through the socialcognitive variables attitude, subjective norm, and perceived behavioral control, mediated by intention (Conner & Sparks, 2005) . Behavioral intention represents an individual's previously made decision to exert effort on a specific behavior. Attitude is the global positive or negative evaluation of performing the target behavior. Subjective norm represents the perceived social pressure of significant others to perform the behavior in question.
Perceived behavioral control comprises an individual's perceived ease or difficulty of acting (related to the concept of selfefficiency, Bandura, 1977) and whether control of engaging in the behavior is up to the actor. To the extent that perceived behavioral control reflects actual control over the behavior, it should also directly influence behavior. The TPB proved to be useful in explaining drinking behavior in previous research (e.g., Conner, Warren, Close, & Sparks, 1999) . The subjective norm, however, sometimes failed to pre dict intention (Collins & Carey, 2007; Norman & Conner, 2006) . Therefore, we extended the TPB by including the descriptive norm, which reflects what is normal to be done (Cialdini, Reno, & Kallgren, 1990) , and proved to predict intentions over and above variables of the TPB (Rivis & Sheeran, 2003) . With regard to alcohol consumption, high perceived descriptive norms (Suls & Green, 2003: Exper iment 1) may mislead people to consider their own con sumption as less problematic and may motivate them to match the norm by increasing their own drinking (Carey, Borsari, Carey, & Maisto, 2006; Perkins, 2002a) .
In the TPB, variables influence behavior through a deliberative, intentional process. However, alcohol con sumption may be determined by a more immediate reac tion to tempting opportunities, which typically arise in so cial drinking situations. Therefore, we further augmented the TPB by adding behavioral willingness. This con cept is defined as openness to healthrisk opportunities, which typically occur in the presence of others (Gibbons, Gerrard, & Lane, 2003) . Research has shown the indepen dent influences through the dual processes-the reasoned action path through intention and the socialreaction path through willingness (e.g., Gibbons, Gerrard, Blanton, & Russell, 1998 ).
The path model in Figure 1 gives an impression of the hypothesized mediation model. Sex is the most distal vari able and should have an indirect effect on alcohol con sumption through attitude, subjective norm, descriptive norm, and selfefficacy (representing perceived behav ioral control in this study) via intention and willingness. We controlled for body weight, which may contribute as a biological variable to the amount of alcohol consumed.
METHOD

Participants and Procedure
Participants were young adults aged 25 years on aver age (SD -3.6; for further sample characteristics see Table 1 ). Questionnaires were administered at Time 1, on Fridays and Saturdays, in cafeterias on the university cam pus in Heidelberg (about 140.000 inhabitants), Germany, by experienced research assistants (male and female) and the first author, who were of approximately the same age as the people approached. We focused on young adults, mainly students, who form an atrisk group (Hingson, Heeren, Zakocs, Kopstein, & Wechsler, 2002; Perkins, 2002b) and whose drinking typically takes place in social contexts. University students and nonstudents differed in none of the variables studied. About 80% of the people approached were willing to take part in the study and de clared to spend one upcoming weekend evening social izing. A few days after the weekend drinking opportu nity, behavioral data were provided by 101 male and 101 female participants, who could be reached at Time 2 (203 by telephone, 29 by email) and had actually spent an evening of socializing over the weekend. Individuals par ticipated voluntarily and gave informed consent; confi dentiality was assured and contact information was de stroyed following data entry.
Measures
The socialcognitive variables assessed at Time 1 were developed based on other samples from the target population (cf. Francis et al., 2004) . Unless otherwise stated, responses to items were on 7point bipolar scales. Intention directly followed the introduction about the target behavior of drinking several glasses (>3) of alcohol during an evening of socializing and was assessed by asking "Do you intend to drink several glasses of alcohol tonight?" (no, in no case/yes, in any case). Attitude was assessed using 7 semantic differential scales: "How is it for you to drink several glasses (>3) of alcohol during an evening of socializing?" (e.g., pleas ant/unpleasant, harmful/beneficial); a = .85. Subjective norm was assessed by the item "In my circle of friends it is expected of me that I drink several glasses (>3) of alcohol during an evening of socializing" (strongly dis agree/strongly agree). Two items measured self-efficacy (a = .62), for example: "It is easy for me to drink several glasses (>3) of alcohol during an evening of socializing" (strongly disagree/strongly agree). Descriptive norm was measured with the question: "What do you estimate is the percentage (from 0% to 100%) of people in your circle of friends that consume several glasses (>3) of alcohol during an evening of socializing". Two scenarios were created to assess willingness and were introduced by: "Imagine the following situations. You are out with some friends on a Saturday evening and have already consumed quite a number of alcoholic drinks. You have the impression that you drank enough"; scenario 1: "It is about midnight and someone having a birthday is paying for another round". Each scenario was followed by "I continue drinking" (no, in no case/yes, in any case); a = .86. Finally, background characteristics were requested.
To assess alcohol consumption at Time 2 as accurate as possible, we asked participants to recall all alcoholic beverages they had consumed and to specify the amount of each drink. Furthermore, they were asked to estimate the duration of their drinking episode. The outcome variable was the total amount of pure alcohol consumed in grams during one evening of socializing and was calculated by summing the products of number of drinks of one type of alcohol x amount in ml x percent by volume x specific gravity of ethanol for each person.
Data Analyses
To analyze the hypothesized model with its multiple mediational chains, structural equation modeling with manifest variables was conducted (Kline, 2005) . To handle missing data appropriately, they were treated with the model-based Full-Information Maximum Likelihood (FIML) proce dure (Allison, 2003; Graham, 2009) . Nonparametric re sampling methods were implemented to deal with poten tial nonnormality in the multiplepath mediation model (MacKinnon, 2008; Neal & Simons, 2007; Preacher & Hayes, 2008; Taylor, MacKinnon, & Tein, 2008) : As im plemented in Mplus (Muthen & Muthen, 2008) we used the bootstrap option (with 10.000 bootstrap samples) to compute standard errors and the biascorrected bootstrap option to determine 95% confidence intervals for the spe cific indirect, the total effect, and the total indirect effects.
RESULTS
Descriptive Findings
Men and women differed significantly in all of the study variables (see Table 2 ). Eight percent of the men and 23% of the women attainable at Time 2 spent an evening of socializing and did not drink alcohol. Among those who spent an evening of socializing and drank alcohol, men consumed 7.3 drinks (given 12 g of pure alcohol per standard drink) in 4 hours and 22 minutes, whereas women consumed 3.5 drinks in 3 hours and 32 minutes on average. 
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Mediation Analysis for the Effect of Sex on Alcohol Use
The mediation model is given in Figure 1 . Correlations of sex with intention and willingness were modeled and dis turbances of the mediators were allowed to correlate (cf. Preacher & Hayes, 2008 Figure 1) . For significance of the indirect effects of sex on intention and willingness (twopath mediational chains) see Table 3 ; whether this means significant medi ation of sex up to alcohol consumption (threepath medi ational chains) can be seen in Table 4 .
Paths of sex on attitude, subjective norm, descriptive norm, selfefficacy, and body weight were all highly sig nificant (cf. Figure 1) . The effect of sex was significantly transmitted to intention via selfefficacy; the effect of sex was significantly transmitted to willingness via at titude selfefficacy and via the subjective norm (cf. Ta ble 3). Finally, the effect of sex on alcohol consump tion was mediated by selfefficacy through intention, and by subjective norm and selfefficacy through willingness (cf. Table 4 ). The mediation of sex through body weight was not significant. Altogether, 44% of the effect of sex on alcohol consumption were explained by the psycho logical variables (i.e., the "mediation proportion", see Ditlevsen, Christensen, Lynch, Damsgaard, & Keiding, 2005) .
DISCUSSION
The present study investigated psychological processes that mediate the effect of sex on young adults' alcohol consumption. Three mediational chains were significant and partly explained the sex difference: Men had a higher subjective norm, which led to more alcohol consump tion through higher willingness. Similarly, men's higher selfefficacy led to more excessive alcohol consumption through both higher willingness and higher intention. The unique indirect effects were small, but it has to be consid ered that with multiplepath mediation, the effect of sex on the outcome was mediated through three paths in a se ries, with potential "losses" from step to step, respectively. Some of the indirect effects were nonsignificant, despite their significant single paths (e.g., attitude through will ingness, cf. Table 3 and 4), and might have perished in the context of all other variables due to a certain degree of collinearity (cf. Preacher & Hayes, 2008) .
Body weight was not a significant mediator. The re maining direct effect of sex may, however, be attributable to other biological influences related with sex. Control ling for the sexspecific proportion of body water included in the Widmark formula of blood alcohol concentration, and the metabolism of alcohol during the drinking period further reduced the sex difference in alcohol consumption (cf. Table 2 ). We explored the biological variables in re analyses by including them in the outcome. 3 Results were similar to those reported, and yielded a nonsignificant di rect effect of sex with a mediation proportion of 71%. This finding implies that the combination of biologi cal and psychological influences largely explains sex differences in young adults' heavy social drinking (cf. Holmila & Raitasalo, 2005; NolenHoeksema & Hilt, 2006) .
A previous British study on mediation revealed that sex was uncorrelated with the dependent variable (i.e., in tentions to get very drunk, Armitage et al., 2002) , what implies that there were no sex differences to be medi ated. This might be due to convergence in alcohol use between the sexes in the UK, where by now as many or even more teenage girls and young women drink on high levels as their male counterparts (Plant, 2008) . 4 We in vestigated mediation in Germany, where sex differences in alcohol use are still large (Robert Koch Institut, 2006) . Convergence in alcohol consumption, however, may pro ceed in light of the general recent trends in alcohol use (e.g., Keyes, Grant, & Hasin, 2008) , assumedly in tan dem with the progression of gender equality (Bloomfield, Gmel, Neve, & Mustonen, 2001; Eagly, Wood, & Diek man, 2000) . The results of our study foreshadow that the more women perceive that they are expected to drink heavily, the more they will be willing to do so; the more they are confident to be able to drink large amounts of al cohol the more they will intend to drink heavily and be willing to overdrink in tempting social situations, what may contribute to convergence of alcohol use between the sexes. A qualitative British study (Young, Morales, Mc Cabe, Boyd, & D'Arcy, 2005) has provided some insight into such processes and illustrates these potential impli cations of our study. Frequently binge drinking women felt that they were pushed by their male counterparts to drink and that male standards were now applied to judge women as well (cf. subjective norm). Moreover, drink ing large quantities was regarded as an ability (cf. self efficacy), and those women, who "can drink any guy under the table, [were] very very proud of it" (Young et al., 2005, 3 The outcome of alcohol consumption in this reanalysis was repre sented by blood alcohol concentration including the sexspecific pro portion of body water and being adjusted for differences in body weight and the alcohol metabolism during the drinking period. The model (without body weight, but all other parameters held equal to the pre vious model) fitted the data well, x 2 = 6.98, df = 4, p = .14; CFI = 1.00, TLI = .97, RMSEA = .05, SRMR = .02. 4 Alcohol consumption of the sexes is beginning to converge through an increase in girls' and women's drinking in some of the alcohol mea sures used and some of the countries studied, for example in Finland (Bloomfield et al., 2001 ), Sweden (Bergmark, 2004) , the USA (Keyes et al., 2008) , and New Zealand (McPherson, Casswell, & Pledger, 2004) , and already seems to have converged in the UK (cf. Plant, 2008) . The social role theory (Eagly et al., 2000) may explain such a process: With shifting roles towards gender equality, most sex differences in peoples' expectations about appropriate behavior and in actual behavior should disappear. With regard to alcohol consumption, the convergence hy pothesis states that in the course of the emancipation process, in which women have started to move into professions and lifestyles similar to those of men, they should adopt drinking patterns of men as well (cf. Bloomfield et al., 2001 ).
p. 255). Closing the gap to men means comparably higher risks for women's health given their greater vulnerability to the direct effects of ethanol and to physical diseases at already lower levels of alcohol consumption (cf. NolenHoeksema & Hilt, 2006) . In fact, liver disease has already been increasing amongst young women in the UK (Plant, 2008) .
Limitations and Avenues for Further Research
Findings of our study must be qualified by several lim itations. First, some of the selfreport measures may be biased by social desirability. Selfreports, however, yield reasonably valid and reliable estimates of alcohol con sumption and accuracy can be enhanced by careful data collection (Del Boca & Darkes, 2003) . Confidentiality was guaranteed, and the context of data collection was not threatening or associated with any consequences for the individual, providing little disincentive to respond hon estly. Second, the generalizability of results is restricted due to our highly educated sample of young adults. Third, whereas our investigation of mediation is strengthened by drawing on theory, analyzing the model as a whole by means of structural equation modeling, and applying a longitudinal design (MacKinnon, 2008) , the temporal sequence within the antecedents of behavior is not war ranted, since these were assessed simultaneously. Fourth, the implications for a potential convergence in alcohol consumption are only tentative; future research is needed to determine predictors of change in alcohol use. The mediation proportion found in this study implies that there is a considerable part of variance left to be ex plained by other factors. Furthermore, this study does not reflect the process of mediation in its full complexity (e.g., personal resources, multiple contexts, and dynamics be tween person and environment characteristics have been neglected). Thus, future research should make an effort to broaden the view on the process of mediation of sex on alcohol use and to detect further mediators among psycho logical and biological variables. Thereby, biological mea sures should be assessed more directly.
Despite the aforementioned limitations, this study is the first to identify psychological mediators of sex dif ferences in young adults' drinking behaviour based on a wellestablished theory and a longitudinal approach.
RESUME Les Differences Entre Les Sexes Quant a La Consommation D'alcool Chez Les Jeunes Adultes Sont-Elles Induites Par Des Variables Psychologiques?
Cette etude analyse, en se basant sur une theorie elargie du comportement planifie, le role eventuel de facteurs psy chologiques dans les differences entre les sexes quant a la consommation d'alcool. En 2007, des donnees ont ete recueillies aupres de 300 jeunes adultes (dont 49% de femmes, habitant en milieu urbain et ages en moyenne de 25 ans) au moyen de questionnaires avant une soiree conviviale le weekend ; ils ont ete ensuite interroges par telephone sur les boissons qu'ils avaient consommees. Le modele de mediation multiple a ete verifie au moyen de la modelisation par equations structurelles. Les differences, considerables, entre les sexes quant a la consommation d'alcool ont ete partiellement induites par les effets in directs, specifiques et significatifs de la norme subjec tive via 1'intention et l'autoefficacite percue ainsi que via l'intention et la disponibilite comportementale. Le poids de la personne n'a pas ete un mediateur significatif. Les limites et implications pour la recherche future sont discutees.
RESUMEN ^Existen Variables Psicologicas Que Median Las Diferencias De Genero En El Consumo De Alcohol De Adultos Jovenes?
Este estudio comprueba la mediacion de diferencias de genero en el consumo de alcohol aplicando una teoria extendida del comportamiento planificado. En el 2007 fueron colectados 300 cuestionarios de adultos jovenes (urbanos, edad promedio de 25 anos, 49% mujeres) antes de una ocasion sociable con bebida el fin de semana. De spues de este fin de semana estas personas fueron pre guntadas por telefono sobre las bebidas consumidas. El modelo de la mediacion multiple fue analizado mediante el modelo de ecuaciones estructurales. Las considerables diferencias de genero que se presentaron en el consumo de alcohol fueron mediadas parcialmente por los efectos indirectos espeefficos significantes de la norma subjetiva a traves de la intencion y la autoelicacia percibida mediante la intencion y la disposition. El peso corporal no ha sido un mediador significante. Se estan discutiendo los limites e implicacioncs para la investigation futura. (MacKinnon, 2008) . The application of boot strapping permits derivation of standard errors and confidence intervals without imposing the assumption of normal distribution. Rather, the sampling distribu tion is estimated empirically by obtaining a number of random samples with replacement from the observed dataset. Mediation proportion: Proportion of the total effect that is due to the (total) indirect effect and thus, is mediated by the intervening variable(s).
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